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1. ∏  = 𝑖𝑀𝑅T 

2. ∆𝑇𝑓 = 𝐾𝑓𝑖 𝑚 

3. ∆𝑇𝑏 = 𝐾𝑏𝑖 𝑚 

4. 𝐶𝑔𝑎𝑠 = 𝑘𝐻 · 𝑃𝑔𝑎𝑠 

5. 𝑃𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 =  𝑥𝑠𝑜𝑙𝑣𝑒𝑛𝑡 · 𝑃𝑠𝑜𝑙𝑣𝑒𝑛𝑡
𝑜  

6.  ∆Suniv = ∆Ssys + ∆Ssurr 

7. S =
qrev

T
 

8. ∆𝑆𝑟𝑥𝑛
𝑜 = ΣnS° (products) − ΣnS° (reactants) 

9. ∆𝐺𝑟𝑥𝑛
𝑜 = ∆𝐻𝑟𝑥𝑛

𝑜 − T∆𝑆𝑟𝑥𝑛
𝑜  

10. ΔE = q + w  

11. ∆𝐺𝑟𝑥𝑛 = ∆𝐺𝑟𝑥𝑛
𝑜 + RT ln Q 

12. ∆𝐺𝑟𝑥𝑛
𝑜 = −RT ln K 

13.  [X]t = − kt + [X]0   (zero order) 

14. ln[X]t = −kt + ln[X]0   (first order) 

15. 
1

[X]t
= kt +

1

[X]0
   (second order) 

16. t1/2 =
0.693

k
   (first order) 

17. t1/2 =
1

k[X]0
   (second order) 

18. k = Ae−Ea RT⁄  

19. ln(k) = −
Ea

 R
(

1

T
) + ln(A)  

20. 𝑙𝑛 (
𝑘2

𝑘1
) = −

𝐸𝑎

𝑅
(

1

𝑇2
−

1

𝑇1
) 

21. For a generalized reaction: 

a A + b B ⇌ c C + d D            Q =
[C]c[D]d

[A]a[B]b
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22. K𝑊 = [H3O+][OH−] 

23. pH = − log[H3O+] 

24. Kw = KaKb 

25. pH = pKa + log
[base]

[ acid]
  

26. ln Kp = −
∆H𝑟𝑥𝑛

°

R
(

1

T
) +

∆S𝑟𝑥𝑛
°

R
 

27. ∆𝐺𝑐𝑒𝑙𝑙
° =  −𝑛𝐹𝐸𝑐𝑒𝑙𝑙

°  

28. 𝐸𝑐𝑒𝑙𝑙 = 𝐸𝑐𝑒𝑙𝑙
° −

0.0592 

𝑛
log 𝑄 

29. 𝐸𝑐𝑒𝑙𝑙 = 𝐸𝑐𝑒𝑙𝑙
° −

𝑅𝑇 

𝑛𝐹
𝑙𝑛𝑄 

 

NA = 6.02214 x 1023 mol–1 

R = 0.08206 (L∙atm)/(mol∙K) = 8.314 J/(mol∙K) 
c = 2.9979 x 108 m/s 
F = 9.65 x 104 C/mol = 9.65 x 104 J/(V∙mol) 
Kw = 1.00 x 10–14  at 25 °C 
1 atm = 760 torr = 760 mm Hg 


